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While growing corn silage, it is important to plan for soil health management during the season. Cover cropping is one 
way to prevent soil erosion, maintain and/or improve soil nutrients, improve soil aggregation, prevent nutrient loss from 
runoff, and increase water retention. Such soil improvements can promote conditions that add resiliency to a crop, 
especially in light of extreme weather patterns that may affect yields. It can be challenging to grow cover crop into corn 
silage without having proper interseeding equipment, or correct timing, so that the cover crop will be able to survive. In 
this trial, our goals were to evaluate the effect of cover crop seeding dates within corn silage varieties of differing relative 
maturities and harvest dates. An additional goal was to evaluate a variety of cover crop mixes for biomass production and 
percent cover. The trial consisted of three corn varieties at 85, 96, and 110 relative maturity (RM) each, planted with nine 
cover crop mixes in order to assess management strategies for establishing a robust cover crop and maintaining corn 
yields.  
 
MATERIALS AND METHODS 
 
The cover crop mix in corn silage trial took place at Borderview Research Farm in Alburgh, VT. The experimental design 
was a randomized split plot with four replications. The main plots consisted of three varieties of corn and split plots 
consisted of nine cover crop mixes and a control where no cover crops were grown. The corn varieties Mycogen 
TMF2R198 110 day RM, Mycogen TMF2Q413 96 day RM, and Mycogen TMF2H699 85 day RM were planted on 5-
May 2015. Corn was harvested from the 110 day corn on 23-Sep, the 96 day corn on 15-Sep, and the 85 day corn on 2-
Sep. General trial information is shared in Table 1. 
 
Table 1. General plot management, 2015.  
Trial Information 
Borderview Research Farm 
Alburgh, VT 
Soil Type 
Benson rocky silt loam 
8-15% slope 
Covington silty clay loam 
0-3% slope 
Previous crop Corn 
Varieties 
Mycogen TMF2R198, 110 RM 
Mycogen TMF2Q413, 96 RM 
Mycogen TMF2H699, 85 RM 
Corn planting dates 5-May  
Harvest date 23-Sep, 15-Sep, 2-Sep 
Corn seeding rate 34,000 seeds ac-1 
Tillage methods Disk and spike tooth harrow 
Cover crop planting 
dates 
19-Jun in 110 RM  
16-Sep in 96 RM 
4-Sep in 85 RM 
Cover crop plot size  
10’x100’ in the 110 RM  
5’x20’ in the 96 RM  
5’x20’ in the 85 RM  
 
On 19-Jun, the 110 day corn was interseeded with each cover crop mix using the Penn State Interseeder (Image 1). The 96 
day corn was interseeded on 16-Sep and the 85 day corn on 4-Sep, both using a grain drill.  
 
 
Image 1. The Penn State Interseeder.  
 
Nine cover crop mixes were interseeded in each variety of corn (Table 2). Mixes 1 and 8 were based off of cover crop 
mixes in the Cover Crop Specification Guide Sheet 340 (Vermont Natural Resource Conservation Services, United States 
Department of Agriculture).  
 
Table 2. Cover crop mixes, Alburgh, VT, 2015. 
 
Photos of the cover crop were taken on 28-Oct in order to assess the percent of cover from the cover crop, as opposed to 
bare ground. Photos were taken in all three corn silage plantings, however, cover crop did not establish in the 110 day 
corn. Cover crop mixes were sampled on 26-Oct by clipping the contents of one 0.5 m2 quadrat per plot to determine 
biomass yields only for the 85 day corn planting, since the 96 day planting did not have a substantial amount of cover crop 
growth. The samples were weighed and dried at 105⁰ F till they reached a stable weight, in order to determine the 
moisture content.  
 
Cover Crop Mixes 
Mix 1:  Fria Ryegrass (annual) and Eco-Till Radish (pre-mixed) (18 lbs/acre) 
Mix 2: Tri-Cal Triticale (60 lbs/acre) and Dwarf Essex Rape (3 lbs/acre) 
Mix 3: Everleaf Oats (60 lbs/acre) and Groundhog Radish (3 lbs/acre) 
Mix 4: Winter Rye (40 lbs/acre), Milvus Clover (5 lbs/acre), and T-Raptor Brassica (2 lbs/acre) 
Mix 5: Prince Brand Rye Grass (perennial) (12 lbs/acre) and Milvus Clover (6 lbs/acre) 
Mix 6: Winter Wheat (60 lbs/acre) and Ladino Clover (6 lbs/acre) 
Mix 7: Soil Builder - TriCal Triticale, MOI & KB Supreme ryegrass (annual), Crimson Clover, Hairy Vetch, and 
Daikon Radish (120 lbs/acre) 
Mix 8: Indy Mix - Tillage Root Max Ryegrass (annual), Crimson Clover, and Tillage Radish (18 lbs/acre) 
Mix 9: Everleaf Oats (40 lbs/acre), Dynamite Clover (5 lbs/acre), and Vivant Radish (2 lbs/acre) 
Mix 10: No cover crop, control  
The following spring, on 4-May 2016, photos of the cover crop mixes in the 85 day and 96 day corn were taken in order 
to assess the percent of cover from the cover crop as opposed to bare ground. Cover crop mixes that were still harvestable 
from the 85 day corn planting were sampled for biomass by clipping the contents of one 0.5 m2 quadrat per plot to 
determine biomass yields. The samples were weighed and dried at 105⁰ F till they reached a stable weight, in order to 
determine the moisture content. Soil health characteristics were assessed as well in the 85 day corn plots where a 
substantial amount of cover crop was established and the control. Soil samples 6” deep and 2” wide were taken in each 
plot and sent to the Cornell Soil Health Testing Laboratory (Geneva, NY) for measuring active carbon (to assess the 
organic matter concentration) and aggregate stability. Lastly, compaction was measured at 6” and 18” below the soil 
surface using a soil compaction tester made by Dickey-John Company (Auburn, Illinois).  
 
Variations in yield and quality can occur because of variations in genetics, soil, weather and other growing conditions.  
Statistical analysis makes it possible to determine whether a difference among varieties is real, or whether it might have 
occurred due to other variations in the field.  At the bottom of each table, a LSD value is presented for each variable (i.e. 
yield).  Least Significant differences (LSD’s) at the 10% level of probability are shown. Where the difference between 
two treatments within a column is equal to or greater than the LSD value at the bottom of the column, you can be sure in 9 
out of 10 chances that there is a real difference between the two varieties. Treatments that were not significantly lower in 
performance than the highest value in a particular column are indicated with an asterisk.  In the following example, A is 
significantly different from C but not from B. The difference between A and B is equal to 1.5, which is less than the LSD 
value of 2.0. This means that these varieties did not differ in yield. The difference between A and C is equal to 3.0, which 
is greater than the LSD value of 2.0. This means that the yields of these varieties were significantly different from one 
another.  The asterisk indicates that B was not significantly lower than the top yielding variety. 
 
Variety Yield 
A 6.0 
B 7.5* 
C 9.0* 
LSD 2.0 
 
The p-value is another statistical marker that is given. This value represents the probability that the difference between 
treatments happened randomly by chance. For example, a trial comparing the nutritive quality of forage A and forage B 
has a p-value of 0.01. That means that there is a 1% chance that the difference in quality between the two forages was a 
random occurrence and there is a 99% chance that the difference in quality was due to the difference in the forages 
themselves.   
 
 
RESULTS AND DISCUSSION 
 
 
Seasonal precipitation and temperature was recorded with a Davis Instrument Vantage Pro2 weather station, equipped 
with a WeatherLink data logger at Borderview Research Farm in Alburgh, VT. June was a wet month with 2.73 more 
inches of precipitation than normal (Table 3). The remainder of the summer was relatively dry with 9.92 fewer inches of 
precipitation than normal over July, August, and September. Temperature varied with May and September being much 
warmer than the 30 year average. The rest of the fall had a cool October and a warm November, with a less than normal 
amount of precipitation. Overall, there were an average of 2682 Growing Degree Days (GDDs) accumulated this season 
which is 357 more than the 30-year average. 
 
 
 
 
 
 
 Table 3. Seasonal weather data1 collected in Alburgh, VT, 2015. 
Alburgh, VT April May June July August September October November 
Average temperature (°F) 43.4 61.9 63.1 70.0 69.7 65.2 46.5 42.2 
Departure from normal -1.40 5.50 -2.70 -0.60 0.90 4.60 -1.60 4.00 
 
Precipitation (inches) 0.09 1.94 6.42  1.45 0.00 0.34 2.50 1.80 
Departure from normal -2.73 -1.51 2.73 -2.70 -3.91 -3.30 -1.09 -1.30 
 
Growing Degree Days 
(base 50°F) 
22 376 399 630 626 470 104 55 
Departure from normal 22 177 -75 -10 45 152 -8 54 
1Based on weather data from a Davis Instruments Vantage Pro2 with WeatherLink data logger.  
Historical averages are for 30 years of NOAA data (1981-2010) from Burlington, VT. 
 
For 2016, March and May were warmer than normal, while April was cold (Table 4). Precipitation was similar to the 30 
year average.  
 
Table 4. Seasonal weather data1 collected in Alburgh, VT, 2016. 
Alburgh, VT March April May 
Average temperature (°F) 33.9 39.8 58.1 
Departure from normal 2.90 -4.90 1.80 
 
Precipitation (inches) 2.50 2.60 1.50 
Departure from normal 0.29 -0.26 -1.92 
 
Growing Degree Days (base 50°F) 32 59 340 
Departure from normal 32 -16 74 
1Based on weather data from a Davis Instruments Vantage Pro2 with WeatherLink data logger.  
Historical averages are for 30 years of NOAA data (1981-2010) from Burlington, VT. 
 
All three corn varieties yielded extremely well for the 2015 season (Table 5). The short season corn was harvested 
approximately 20 days earlier than the full season corn.  
 
Table 5. Yields from corn silage of varying relative maturity, Alburgh, VT, 2015. 
 
Percent cover in the 85 day corn was significantly higher than percent cover in the 96 day corn, across all cover crop 
mixes (p = <.0001) (Figure 1). From the earliest cover crop plantings, mix 4 of winter rye, milvus clover, and t-raptor 
brassica was the top performer for percent cover. Mixes 9, 1, 3, 7, and 8 did not perform significantly lower than mix 4, 
LSD (0.10). Interestingly, all cover crop mixes with radish were among the top performers for percent cover which 
suggests that the radish was able to grow quickly at the end of the growing season.  
 
Corn varieties, planted 5-May 
Moisture 
content at 
harvest 
Yield at 65% 
moisture 
Corn harvest 
Cover crop 
planting 
Relative maturity Name % tons/acre Date Date 
110 day Mycogen TMF2R198 59.7 30.5 23-Sep 19-Jun 
96 day Mycogen TMF2Q413 54.9 43.9 15-Sep 16-Sep 
85 day Mycogen TMF2H699 66.6 35.4 2-Sep 4-Sep 
 
Figure 1. Fall 2015 percent cover from the cover crop mixes in the 85 and 96 day corn silage, Alburgh, VT, 2015. Percent cover 
varied significantly based on corn relative maturity (p = <.0001). Cover crop mixes from the 85 day corn indicated with an 
asterisk did not perform significantly lower than the top performing cover crop mix, LSD (0.10) = 16.5%. 
 
In terms of yield, mix 1 of fria ryegrass and eco-till radish performed well again, producing the most biomass out of the 
early-Sep cover crop plantings. Mixes 9, 8, 4, 3, and 7 performed comparably as well (Figure 2).   
 
 
Figure 2. Fall 2015 dry matter yield of cover crop mixes planted in the 85 day corn, Alburgh, VT, 2015. Cover crop 
mixes indicated with an asterisk did not perform significantly lower than the top performing cover crop mix, LSD (0.10) 
= 279.5.  
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Percent ground cover, as measured on 4-May 2016, showed that in the 85 day corn alone, mix 7 was the best performer, 
which was comparable to mix 2, 4, 6, 5, and 9 (Figure 3).  
 
 
Figure 3. Spring 2016 percent cover for cover crop mixes in the 85 day corn, Alburgh, VT, 2016. Cover crop mixes 
indicated with an asterisk did not perform significantly lower than the top performing cover crop mix, LSD (0.10) = 
16.2, p-value <0.0001.  
 
In the 96 day corn alone, mix 7 again provided the most ground cover the following spring. Mixes 4, 2, and 6 performed 
comparably (Figure 4).  
 
 
 
Figure 4. Spring 2016 percent cover for cover crop mixes in the 96 day corn, Alburgh, VT, 2016.  
Cover crop mixes indicated with an asterisk did not perform significantly lower than the top performing cover crop mix 
LSD (0.10) = 11.7, p-value <0.0001. 
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 Between both the 85 and 96 day corn plantings, mix 7 of triticale, rye, clover, vetch, and radish, was the top performer for 
ground cover and performed comparably to mix 4 and 2 (Figure 5).  Essentially, any mix that contained a winter cereal 
grain provided more ground cover in the spring compared to those mixtures that were winter terminated.  
 
 
Figure 5. Spring 2016 percent cover for cover crop mixes, across both the 85 and 96 day corn. Cover crop mixes indicated 
with an asterisk did not perform significantly lower than the top performing cover crop mix. LSD (0.10) = 9.77. Alburgh, 
VT, 2016. 
 
Percent ground covered differed significantly between the two corn plantings, across all cover crop mixes (p = 0.0325) 
(Figure 6). 
 
 
Figure 6. Spring 2016 percent cover for all cover crop mixes in the 85 and 96 day corn, Alburgh,  
VT, 2016. Columns with different letters performed statistically different from each other LSD  
(0.10) = 4.37, p-value = 0.0003. 
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Only 6 of the cover crop mixes had harvestable biomass in the spring of 2016. That was to be expected considering that 
many of the mixtures were planted with the goal of winter termination. Cover crop mix 6 (wheat and clover) produced the 
most biomass but was comparable to mix 2, 4, and 7 (Figure 7).  
 
 
Figure 7. Spring 2016 dry matter yields of harvestable cover crops from the 85 day corn, Alburgh, VT, 2016. 
Treatments indicated with an asterisk did not yield significantly lower from the top performer, LSD (0.10) = 419.  
 
The impact of cover crop mix on soil health was evaluated for mix 1, 2, 7, and the control (Table 6). Surprisingly, the soil 
was the least compacted in the control plots, where cover crop was not grown. This may be due to the fact that the cover 
crop plots had a greater, denser, root mass beneath the soil, making it more difficult for the penetrometer to push through 
the ground. Soil aggregate stability was numerically higher when cover crops were grown however, they were not 
statistically different compared to the control.  
 
Table 6. Spring 2016 soil health characteristics in 85 day corn, Alburgh, VT, 2016.  
Cover crop 
mix 
Compaction 
at 6” 
Compaction 
at 18” 
Wet 
aggregate 
stability 
Active 
carbon 
 PSI PSI % mg C kg-1 
soil 
1 – Rye, 
radish 
106* 223* 40.2 641 
2 – Triticale, 
mustard 
131 231 39.6 586 
7 – Triticale, 
rye, clover, 
vetch, radish 
133 233 35.9 598 
Control 97.9* 210* 34.4 606 
LSD 23.8 16.5 NS NS 
Trial mean 117 224 37.5 608 
*Treatments marked with an asterisk were not statistically different top performing treatment (p=0.10).  
Treatments in bold were top performers for the given variable.   
NS – There was no statistical difference between treatments in a particular column (p=0.10). 
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Based on the cost of each mix (Table 7), one will need to decide which mix will fit best into their production system. 
Mixes 7 and 4 consistently performed well for yield and percent cover in both the fall and spring, with mix 4 being far 
cheaper. Mix 2 and 6 produced biomass and ground cover in the spring, with mix 2 being more economical. Mix 8 yielded 
and covered well in the fall and was one of the least expensive mixes used. While reviewing the cost per seed mix, one 
will need to consider their management goals and if providing forage to grazing cattle in the spring vs fall is a 
consideration. Additional considerations include availability of seed and whether nitrogen-fixing cover crops would be 
needed. Lastly, it is important to remember that these cover crop mixes may have had varied success because of 
environmental conditions, with fall 2015 being dry and spring 2016 being cool.  
 
Table 7. Cost of each cover crop mix, Alburgh, VT, 2016.  
Cover crop mix Varieties lbs bag-1 Cost $ bag-1 Cost acre-1 
1 
Fria ryegrass and eco-till radish, pre-
mixed 
50 47.50 23.75 
2 
Tri-cal triticale 50 25.25 34.86 
Dwarf essex rape 25 38.00 
3 
Everleaf oats 50 31.50 45.00 
Groundhog radish 50 120.00 
4 
Winter rye 50 20.00 48.41 
Milvus clover 22 122.00 
T-raptor brassica 25 80.00 
5 
Prince brand ryegrass 50 70.00 50.07 
Milvus clover 22 122.00 
6 
Winter wheat 50 22.00 46.20 
Ladino clover 50 165.00 
7 
Soil builder (Tri-cal triticale, supreme 
ryegrass, crimson clover, hairy vetch, 
daikon radish) 
50 48.00 124.80 
8 
Indy mix (Tillage root max ryegrass, 
crimson clover, tillage radish) 
50 83.00 29.88 
9 
Everleaf oats 50 31.50 45.70 
Dynamite clover  50 135.00 
Vivant radish 25 87.50 
 
 
ACKNOWLEDGEMENTS 
 
The UVM Extension Northwest Crops and Soils Team would like to thank Northeast Extension Risk Management 
Education for funding this research. Special thanks to Roger Rainville and the staff at Borderview Research Farm for their 
generous help with the trials. We would like to acknowledge Julija Cubins, Hillary Emick, Lindsey Ruhl, and Dan 
Ushkow for their assistance with data collection and entry.  This information is presented with the understanding that no 
product discrimination is intended and neither endorsement of any product mentioned, nor criticism of unnamed products, 
is implied. 
 
 
UVM Extension helps individuals and communities put research-based 
knowledge to work.   
                                                                    
 
 
Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation with the United States Department of 
Agriculture. University of Vermont Extension, Burlington, Vermont, University of Vermont Extension, and U.S. Department of Agriculture, 
cooperating, offer education and employment to everyone without regard to race, color, national origin, gender, religion, age, disability, political 
beliefs, sexual orientation, and marital or familial status. 
  
 
